We reported recently some attempts to "immunize" sheep with heat-killed Mycobacterium paratuberculosis suspended in mineral oil (Sigurdsson and Tryggvad6ttir, 1949). In that work we employed, in the various experiments, from 5 to 300 milligrams of a dried culture of bacteria as the immunizing dose in one Mijection.
Since this earlier work was finished, we have extended our experiments using smaller quantities of bacteria. Otherwise the experimental procedure and materials were the same as those previously employed, and the reader is referred to our earlier paper on this subject for such information, as the present short report will not repeat the description given there.
Ten sheep were employed in the present experiments. They were divided into five groups of two, which received 6, 3, 1.5, 0.75, and 0.37 mg of dried culture, respectively. Each dose was suspended in 1 ml of sterile mineral oil containing 0.3 per cent phenol. The injections were given on December 8, 1948. We followed the development of infiltrates at the site of injection, the rise in antibody as measured by the complement-fixation test, and the development of cutaneous allergy to avian tuberculin.
Nine of the ten sheep developed fever (40 C or higher) at one time or another from the first to the eighth day. After this their temperatures remained below 39.7 C, and usually below 39.5, for another six days. None of the sheep showed signs of illness at any time during this period. All the animals developed infiltrates of considerable size at the site of injection. These came slowly and were first definitely noticeable on the ninth day, and then only in 6 or 7 of the 10 sheep. The infiltrates continued to increase in size for two months, after which time they remained stationary until the experiment was terminated 11 months after the vaccine had been administered. The infiltrates were of the same general appearance as in our earlier experiments.
At autopsy only one infiltrate was found to adhere to the underlying muscle. In the remaining nine cases they were movable in the subcutaneous tissue. They thus belonged to the first type as described in our earlier paper. The one exception in which the infiltrate was found to adhere slightly to the muscle (second type) was in one of the two sheep that had received the largest dose (6 mg). grams. The average weight of the glands on the side opposite the injection was 1.7 grams, the highest value being 3.0 grams. Acid-fast bacilli were found in 8 of the 10 infiltrates, but their number was small. The infiltrates proved sterile on ordinary bacteriological media. The skin sensitivity of the sheep to avian tuberculin was tested 2 and 9 days after the injection of the "vaccine" and after that approximately once a month, 11 times in all. Table 2 gives the outcome of these tests. It will be seen that the sheep all developed a positive reaction, and that most of them maintained it until the end of the experimental period.
Every time that the sensitivity to tuberculin was tested samples of serum for the complement-fixation test were also taken. Regarding the technique of this test and the method for reading it, we refer to our earlier paper. Table 3 shows the outcome of these antibody titrations in the 10 sheep. It will be seen that the titer rose slowly at first and continued to rise for about 2 months. Toward the end of the experimental period it began to fall again, but this fall was no more pronounced in the animals that had received the smaller quantities of bacteria in the beginning. The lesions did not appear to affect the general health of these sheep at all. DISCUSSION 
